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ABSTRACT 
Background/Aims: Pancreatic fistula is the most common complication 
after distal pancreatectomy. The aim of this study was to evaluate 
retrospectively the usefulness of a new surgical technique, the gastric 
wall-covering method, after distal pancreatectomy. 
Methodology: The study group consisted of 53 patients who underwent 
distal pancreatectomy. The management of the stump of the remnant 
pancreas was accomplished by the gastric wall-covering method (GWC group, 
n=20) or by conventional surgery (CS group, n=33). In the gastric 
wall-covering method, the cut surface of the pancreas is fixed to the 
posterior wall of the gastric body.  
Results: There were no significant differences in operating time, 
intraoperative blood loss, or texture of the remnant stump between the 
two groups. Postoperative pancreatic fistula was diagnosed in 1 patient 
(5.0%) in the GWC group and in 12 patients (36.4%) in the CS group (P 
=0.01).  
Conclusions: The gastric wall-covering method for the management of 
the pancreatic stump after distal pancreatectomy reduces the incidence 
of postoperative pancreatic fistula. 
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INTRODUCTION 
Pancreatic fistula is one of the most common and serious 
complications after distal pancreatectomy (1, 2), and two recent 
large series studies have found that postoperative pancreatic 
fistula affects more patients after distal pancreatectomy than 
after pancreaticoduodenecomy (3, 4). Pancreatic fistula may cause 
several secondary complications such as intra-abdominal abscess, 
subsequent sepsis or massive hemorrhage from the pseudoaneurysm 
in the artery (2). In addition, pancreatic fistula-related 
complications may lead to increased hospital costs. Therefore, 
several surgical techniques have been developed for the management 
of the stump of the remnant pancreas following distal 
pancreatectomy in order to prevent pancreatic fistula, including 
mattress sutures (5), automatic suture stapling (6, 7), prolamine 
injection (8) and fibrin glue sealing (9, 10). Nevertheless, 
management of the stump remains difficult and controversial. We 
recently, reported a gastric wall-covering method as a novel 
technique in pancreatic surgery for the prevention of pancreatic 
fistula in which the cut surface of the pancreas is covered 
completely with the gastric wall (11, 12). The aim of the present 
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study was to evaluate the usefulness of the gastric wall-covering 
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PATIENTS AND METHODS 
Patients 
The subjects were a consecutive series of 53 patients who 
underwent distal pancreatectomy between 1996 and 2007 at Nagasaki 
University Hospital. There were 23 men and 30 women with a mean 
age of 59.8 years (range, 17 to 84); 20 patients were in the gastric 
wall-covering (GWC) group and 33 were in the conventional surgery 
(CS) group. Conventional management of the stump of the remnant 
pancreas following distal pancreatectomy, such as mattress 
sutures (n=21) and automatic suture stapling (n=11), was used 
until March of 2005, at which point management was changed to the 
gastric wall-covering method. Distal pancreatectomy was 
performed for a variety of indications (Table 1).  
 
Surgical procedures for the management of the cut surface of the 
remnant pancreas 
Following isolation of the spleen and the distal pancreas 
from the retroperitoneum, the splenic artery and vein were ligated 
and divided. For automatic suture stapling, the pancreatic 
parenchyma was gently compressed for a few minutes at the 
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transection line with the jaws of the stapler. The pancreatic 
parenchyma was then amputated with the main pancreatic duct distal 
to the stapler using the automatic suture stapler.  
In patients in whom mattress sutures were used, the 
pancreas proximal to the proposed transection line was clamped 
with intestinal forceps, and the distal pancreas was ligated to 
prevent unexpected bleeding. The pancreatic cut was made carefully 
with a scalpel and the main pancreatic duct was isolated from the 
pancreatic parenchyma. Following distal pancreatectomy, the main 
pancreatic duct was ligated. The cut edge of the proximal pancreas 
was then oversewn with interrupted mattress sutures using 4-0 
absorbable monofilament only at bleeding points. The procedures 
used in the GWC group have been described in detail elsewhere (11, 
12). Briefly, the proximal pancreas was detached approximately 
3 cm from the retroperitoneum and the cut surface was fixed to 
the posterior wall of the gastric body. The fixation was 
accomplished by interrupted -suturing between the pancreatic 
parenchyma and the seromuscular layer of the stomach with 4-0 
absorbable monofilament (Fig. 1A). As a consequence, the stump 
of the pancreas was completely covered by the stomach wall (Fig. 




Diagnostic criteria for pancreatic fistula 
Postoperative pancreatic fistulas were classified into 
three grades according to the definitions established by the 
International Study Group on Pancreatic Fistula (ISGPF) (13):  
Grade A, biochemical fistula without clinical sequelae; Grades 
B and C, signs of infection and clinical sequelae. In the present 
study, postoperative pancreatic fistula was defined as Grade B 
or C, with referred to ISGPF definition.  
 
Statistical analysis 
Statistical analysis was carried out using either the 2 
test or Fisher’s test. Differences were considered significant 
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RESULTS 
There were no significant differences between the two 
groups in age, gender, distribution of disease or diabetes status 
prior to operation (Table 1). The overall incidence of 
postoperative pancreatic fistula following distal pancreatectomy 
was 24.5% (13/53 patients). There were no significant differences 
in operating time, intraoperative blood loss, or texture of the 
remnant stump between the two groups. Postoperative pancreatic 
fistulas were diagnosed in 1 patient (5.0%) in the GWC group and 
in 12 patients (36.4%) in the CS group; this difference was 
statistically significant (P =0.01; Table 2). The relationship 
between pancreatic texture and the incidence of postoperative 
pancreatic fistula is shown in Table 3. In the single GWC patient 
with pancreatic fistula, the remnant stump of the pancreas had 
a non-fibrotic texture. In the CS group, on the other hand, 11 
of the 25 patients (44.0%) whose stump had a non-fibrotic texture 
suffered pancreatic fistula; of the 8 CS patients with a fibrotic 
texture, only 1 (12.5%) suffered pancreatic fistula. In the GWC 
group, none of the 20 patients showed delayed gastric emptying, 
gastric ulcer or intra-abdominal abscess within a mean observation 
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period of 14 months (range, 2-31 months). No patient with 
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DISCUSSION 
Our concept of the present new surgical procedure for the 
prevention of pancreatic fistula is the management of the small 
branches of the pancreatic duct communicating with the main duct 
on the cut surface. In fact, Konishi et al. (8) report that the 
mean number of open small branches at the cut surface of the 
pancreas after distal pancreatectomy is 2.0, with a range from 
0 to 5. Additionally, Kuroda et al. (14) report that histological 
examination of specimens harvested 30 days after 
pancreaticogastrointestinal anastomosis using a canine model 
revealed a good connective tissue union between the pancreas and 
the gastric wall. This finding suggests that the cut surface 
including the small pancreatic ducts is covered tightly by the 
covering stomach wall using our surgical procedure. It is, of 
course, essential to close the main pancreatic duct to a certain 
extent by gentle handling of the pancreatic stump. 
Several studies have shown that the texture of the 
pancreatic parenchyma is one of the most important risk factors 
of postoperative pancreatic fistula (15-17). Hamanaka et al. (18) 
report that patients with pancreatic parenchyma of a normal 
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consistency produce more pancreatic juice and have a higher rate 
of pancreatic leakage. In addition, a non-fibrotic pancreas shows 
an easily crushed and soft pancreatic parenchyma. Another recent 
study found that patients with a soft pancreas have a higher 
incidence of pancreatic fistula after distal pancreatectomy than 
those with a fibrotic pancreas (44% vs. 5%; P=0.006) (17). In the 
present study, the higher incidence of postoperative pancreatic 
fistula in the CS group may have resulted from the high incidence 
of pancreatic fistula with a non-fibrotic pancreas. In previous 
reports, the incidence of pancreatic fistula after distal 
pancreatectomy has been described as 13.6-34.1% (19-21). In the 
present GWC group, the frequency of pancreatic fistula was at a 
satisfactory level. However, it must be taken into consideration 
that a soft pancreas is a primary risk factor for postoperative 
pancreatic fistula.  
 In conclusion, it is obvious that there is need for 
improvement in the prevention of postoperative pancreatic fistula 
after distal pancreatectomy. Our gastric wall-covering method for 
the management of the pancreatic stump following distal 
pancreatectomy has been shown to reduce the incidence of 
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postoperative pancreatic fistula. Our technique is simple and safe, 
and can be combined with other surgical procedures, such as 
mattress sutures or fibrin glue sealing, to prevent pancreatic 
fistula after distal pancreatectomy. This procedure is expected 
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FIGURE LEGEND 
Fig. 1. Gastric wall-covering method after distal pancreatectomy. 
A) The fixation is accomplished by suturing between the pancreatic 
parenchyma around the pancreatic stump and the seromuscular layer 
of the stomach. B) After distal pancreatectomy, the cut surface 
is completely covered by the gastric wall. 


